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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.03

Tema gucepranii:
1. 3apaya npo 6paxiCTOXPOHY B KJIACUYHIN i KBAHTOBIN MexaHilli

2. Brachistochrone problem in classical and quantum mechanics

Pedepar:

1. Y po6oTi oTpuMaHo piBHSHHS O6paxicToXpoHU B MeTpukolo [IIBapiminbaa. Takok po3B'sa3aHo 3a7ady Mpo
OpaxiCTOXPOHY [/ JBOX CIIiHIB 3 aHI30TPONHOI0 B3aeMozielo ['aiizeHOepra. 3anpOIOHOBAHO IBOKPOKOBUI METO],
SIKUI 1a€e 3MOTY IIPUTOTYBAaTH JOBiJIbHMI KBAHTOBUI CTaH Ha [1BOX cliHax. [IokazaHo, 0 MHOTOBU],, Ha SIKOMY
BiZOyBa€eThCs €BOJIIONS JBOX i30TPOITHO B3a€MOJI{IOUMX CITiHIB Y MarHiTHOMY I10J1i, € TOpoM. BctaHoBieHo, 1m0
METPHKa MHOTOBUJIIB, SIKi OTPUMYIOTHCS IIPY ITOBOPOTI BJIACHOTO CTaHy OllepaTopa MPOEKILii JOBIJILHOTO CIIiHY Ha

BU3HaYEHUI HAIMPSIMOK, € METPUKOIO chepu.

2. We solved the brachistochrone problem in the Schwarzschild metric. Also we study the quantum
brachistochrone evolution for a system of two spins described by an anisotropic Heisenberg Hamiltonian. A two-
step method for the preparation of an arbitrary quantum state of two qubits in the form of the Schmidt
decomposition is proposed. The quantum evolution of two-spin system represented by the isotropic Heisenberg
Hamiltonian couplings in the magnetic field directed along the z-axis was studied. We conclude that this evolution
happens on the manifold which is a torus. Finally, we consider quantum brachistochrone evolution for an arbitrary



spin system on rotational manifolds.
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